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Introduction
The United Nations Sustainable Development Goals (SDGs) reinforce the need for national policies that ensure the financial risk protection of their citizens against the cost of unforeseen ill-health. Together with developing geographic access, financial access to essential care represents a major prerequisite for achieving Universal Health Coverage (UHC) [1] . Globally, it is estimated that over 150 million people face financial catastrophe while about 100 million are pushed into poverty each year due to direct out-of-pocket healthcare payments [2] . In addition, direct out-of-pocket healthcare payments have detrimental effects on the allocation of household disposable income for basic needs such as food, shelter, clothing, education and utilities among others [3, 4] . This creates the need for health systems to ensure financial protection of individuals and households against the economic burden of ill health.
Recognizing this, the World Health Assembly resolution (WHA) 58.33 called on member countries to commit to attaining UHC [5] by ensuring that all people have access to healthcare services when needed without financial impediments. It encompasses three dimensions: the proportion of people covered, the range of services covered and the proportion of health costs covered [2, 6] .
Health insurance is often promoted as a means to achieve equitable financing of health care. By pooling risk and resources, health insurance has the potential to improve access to healthcare while providing risk protection against the cost of healthcare expenditure [7, 8] . Ghana was one of the few developing countries that took a bold policy to implement a national health insurance program. Ghana introduced the National Health Insurance Scheme (NHIS) in the year 2005 with the goal of removing financial barriers to accessing healthcare and protecting all citizens from catastrophic healthcare payments that arise from direct health care payment at the point of service delivery [9] [10] [11] [12] . It is based on a contributory model where service benefits are restricted to contributors except people under the age of 18 years, pregnant women, pensioners, those above 65 years and indigents [9, 13, 14] . Enrolment unto the NHIS is mandatory by law. However, the fact that it is a social policy coupled with the large proportion of Ghanaians working outside formal employment settings, enforcement of its mandatory requirement is fraught with difficulties. Thus, the scheme relies on the voluntary registration of members from the informal sector [10] .
The NHIS is financed by premium payments by subscribers, a 2.5% national health insurance levy on Value-added Tax (VAT) collected on selected goods and services, and another 2.5% deduction from workers' contributions to the Social Security and National Insurance Trust (SSNIT) fund. Other sources of funding to the NHIS are government of Ghana budget allocations, grants, donations and proceeds of investments made by the national health insurance council [9, 15, 16] . The NHIS benefit package is said to cover about 95% of all disease conditions in Ghana; services covered by the scheme include outpatient services, essential drugs, inpatient accommodation, maternity care including cesarean delivery, dental care, and eye care among others [9] .
Previous studies have shed light on various aspects of Ghana's health insurance scheme, including helping to understand the determinants of enrolment [14, 15, 17] , the perceptions and experience of stakeholders with the NHIS [9] , its contribution to health facility utilization [18] , its alignment with primary healthcare goals [12] , how the informal sector could be more actively involved [10] , and its financial protective effects [11, [19] [20] [21] [22] among others. While there is population-level evidence that Ghana's national health insurance is contributing to a reduction in catastrophic healthcare payments and indeed has financial protective capabilities [19] [20] [21] , some studies also reveal that out-of-pocket health payment is still prevalent and pervasive in Ghana despite the presence of the scheme [21, 23] . For instance, the most recent demographic and health survey report reveals that one-third of women covered by the NHIS still made direct health care payments for medicines and services [23] .
In the face of the mixed evidence on the impact of Ghana's national health insurance program on direct out-of-pocket payments, there is the need for more empirical studies using different approaches to examine the extent to which Ghana's national health insurance policy is achieving its goal of impacting on out-of-pocket healthcare payments and financial risk protection against the cost of unforeseen ill health. Moreover, evaluating the impact of health financing interventions is complex, and available evidence has been inconsistent [21, 22] . Health insurance schemes therefore require continuous monitoring and evaluation in order to inform policy and practice improvement. This study thus adopts a provider perspective by using health facility-based revenue data to assess the impact of Ghana's national health insurance program on out-of-pocket health payments and contributes to the evidence-base of the financial risk protection provided by its implementation. More specifically, the study seeks to 1) examine the trends in out-of-pocket healthcare payments and health insurance claims, 2) test the significance of any changes in out-of-pocket healthcare payments and health insurance claims over a five-year period and 3) explore the factors associated with levels of out-of-pocket healthcare payments and insurance claims.
Materials and methods

Source of data and study setting
This paper used a five-year panel data collected from public primary healthcare facilities in seven districts of the Upper East Region (UER) of northern Ghana. The data was collected as part of the costing arm of a five-year health system strengthening and research program known as the Ghana Essential Health Intervention Project (GEHIP) that was implemented from 2010 to 2015. This data was collected to help assess the cost-effectiveness of the GEHIP project. (Details of GEHIP are described elsewhere) [24] [25] [26] [27] [28] .
The UER is one of the ten administrative regions of Ghana. It ranks among the three poorest and most remote regions in the country with a population of over 1 million people [29] and is located in the northeastern corner of Ghana within the Savannah ecological belt. Subsistence agriculture is the predominant occupation of the indigenes, with only one short rainy season and deteriorating soil fertility. Poverty is pervasive, formal educational status is low and migration to the southern part of Ghana during the dry season is a common practice [25, 30, 31] . The seven districts from which data for this study were collected are Bolgatanga Municipality, Builsa District, Bongo District, Talensi-Nabdam District, Bawku Municipality, Bawku West District and Garu-Tempani District. These seven districts make up a total population of about 906,459 at the time of the study. As at 2014 when data collection was ongoing, five of the districts had district hospitals; also 33 health centers and a total of 106 community-based healthcare compounds were present within the study area.
Data collection and analysis
Revenue data were systematically collected on all public primary healthcare facilities in the seven districts that were involved in the GEHIP project on a quarterly basis from the year 2010 to 2014. Quarterly aggregated data were collected by trained research assistants from the seven District Health Management Teams (DHMT) and entered into excel templates. Internally generated funds were extracted for separate analysis and data capture permitted separation of funds from national health insurance claims from funds derived from direct out-of-pocket patient payments. Data entries specified amounts in Ghanaian currency, but all data were transformed into US dollar equivalents specified by the Bank of Ghana for the midpoint of each study year. Disaggregation of the data was possible for three major categories of healthcare revenue, namely: medications, services, and obstetric care. For bivariate descriptive analysis, observation points were all 7 districts over a five year period; for regression analysis, data were disaggregated by quarter and by type of source of payment, out-of-pocket versus NHIS reimbursement related revenue the sample size was 140.
Descriptive statistics is first used to present out-of-pocket health payment and health insurance claims by medications, services and obstetric care for 2010-2014. The year 2010 was used as the base year for the purpose of comparisons. While 2010 represents about six years into the implementation of Ghana's national health insurance policy, this is the initial point at which our data were collected.
Next, using STATA version 14 software, we perform a mean comparison test to determine and compare statistical differences by pairing out-of-pocket payments and insurance claims of 2010 (the baseline year) with each of the subsequent years (i.e. 2011, 2012, 2013 and 2014). We report standard errors and p-values of all paired cases.
Finally, we explored the relationship between revenues accruing from out-of-pocket payments and health insurance claims with merged data providing trends in five explanatory variables and differenced out-of-pocket payment versus insurance reimbursements. To adjust for autoregressive error that arises from repeated observation, we employ Liang and Zeger "Generalized Estimation Equation (GEE)" regression models [32] . The GEE approach permits estimation of relationships of factors influencing the level of out-of-pocket payment and insurance claims correcting effect parameters and standard errors for autoregressive related bias that could arise if district repeat observation effects were ignored [33, 34] .
The independent variables used in this analysis were: year of observation, quarter of observation, population of district, number of community-based health facilities, number of health centers and the presence of a district hospital. These variables were selected because of their potential to influence the level of out-of-pocket healthcare payment and insurance claims. For instance, year of observation and quarter of observation are both time variables, they were included to test the effect of changes in time on the outcome variables. However, it was important to have both in the models because quarter of observation is subject to seasonal variation whereas year of observation is not. District population was included in the independent variables to test whether there exists any relationship between the outcome variables and population size of a district. The number of community-based facilities, number of health centers and the presence of a district hospital are all health provider points. These were included to examine if the number of these different patient care points in a district have any association with the level of out-of-pocket payment and insurance claims.
The basic assumption in this study is that a trend providing evidence of progressively higher insurance claims relative to corresponding trends in out-of-pocket payments, suggests that the NHIS program is plausibly reducing out-of-pocket payments and progressively offsetting financial barriers to healthcare, thereby contributing to Ghana's health sector universal health coverage goal.
This basic assumption is associated with limitations. Using revenues as a proxy measure may not adequately address the tendency for insurance claims to increase due to repeated visits. This limitation notwithstanding, understanding the changes and patterns of revenue sources of health facilities in the phase of a national insurance program is important for organizational planning and operational policies. Before the introduction of the NHIS, almost all internally generated funds (revenues) of health facilities in Ghana were from out-of-pocket healthcare payments. However, with the introduction of the NHIS, revenues are now split between these two sources, a development that could provide a useful indicator for gauging NHIS performance. By examining the relative trends in these two revenue streams at a provider level, we also aim to reveal some of the economic considerations that may influence providers and district manager's decisions about where to focus their effort, resources and personnel in ways that national policy makers may not have anticipated.
Ethical consideration
This paper emanates from the Ghana Essential Health Interventions Project (GEHIP) which obtained ethical approval from the Ghana Health Service Institutional Review Committee as well as the Navrongo Health Research Center Ethics Review Board and the Columbia University Research and Compliance Administrative System prior to the conduct of the study. Deidentification of data was done before analysis to ensure confidentiality and anonymity. Table 1 shows the revenues from out-of-pocket payments and health insurance claims in the seven study districts over the 2010-2014 periods. It is observed that out-of-pocket payment for healthcare at the point of care reduced significantly over the period. For instance, out-of- The mean comparison test (t-test) presented in Table 2 shows that the mean reduction in out-of-pocket payment comparing the year 2010 to that of 2012, 2013 and 2014 was significant service (CHPS) facilities, the level of out-of-pocket payment reduced by $167.58 (p-value 0.011). However, the confidence intervals for these two variables are large which depicts the relatively small nature of our sample size, while this do not necessarily imply that there is no association, it implies that conclusions should be interpreted carefully since a wide range of possible hypotheses exit. Population, number of health centers in a district, the availability of a district hospital and the quantum of insurance claims were not significantly associated with the level out-of-pocket payment. Table 4 reveals that the year of observation, quarter of observation, population, number of community-based health service (CHPS) facilities and number of health centers were all statistically associated with the level of health insurance claims. With each passing year, insurance claims were found to increase by about $12,988.72. Also, insurance claims increased with the quarter of observation, population and number of health centers in a district. There was however a reduction of about $ 4524.30 with a unit increase in the number of community-based health planning and services (CHPS) facilities.
Results
Discussion
This paper has analyzed health facility revenue data by segregating them by out-of-pocket health care payments and health insurance claims for primary healthcare over a five-year period. The goal is to contribute to the evidence-base on the contribution of Ghana's national health insurance scheme on out-of-pocket health payment. Prior to the introduction of the national health insurance scheme in Ghana, the incidence of financial catastrophe and impoverishments due to out-of-pocket healthcare payments in Ghana was relatively high [4, 35] . As of 2005, out of pocket healthcare payments contributed to 9.4% increase in the absolute number of Ghanaians living in poverty using a poverty line of $1.25/day income, and a 31% deepening of the poverty levels of poor individuals in Ghana [4] . Although there is still a significant level of out-of-pocket payments in Ghana [19, 20, 23] , our results show that at least at the primary healthcare level in public facilities, out-of-pocket payments are significantly declining alongside the uptake of health insurance. We, however, observe that the rate of increase in insurance claims is lowest in the last year of observation (2014). Although this might suggest a move towards saturation, the reason for this is not clear. Further studies may aim to explore the trend beyond 2014 in order to gain a full understanding of this phenomenon.
Our results are however consistent with other studies showing the financial protective abilities of Ghana's national health insurance program [21, 36] . For instance, Nguyen et al in their study of two districts within the middle belt of Ghana found that those insured under the national health insurance scheme were significantly less likely to incur catastrophic health care payment [21] . Regression analyses on the factors associated with out-of-pocket and insurance claims show that year of observation and number of CHPS facilities are significantly associated with out-ofpocket payment. It indicates that with each successive year, within the five-year study period, there has been a significant steady reduction in out-of-pocket payments. Also, an increase in the number of CHPS facilities reduces the level of out-of-pocket payment in a given district.
We also found that year of observation, period of the year (quarter), district population, number of community-based primary healthcare facilities and the number of health centers in a district are significantly associated with the level of health insurance claims. The level of health insurance claims was observed to increase progressively over the period. Although district population was associated with insurance claims, a unit increase in population only results in an increase of $0.32. An increase in the number of CHPS facilities results in a reduction in insurance claims by about $4,524 while an increase in the number of health centers results in a rise in insurance claims by $7,240 the reason for this might be the fact that CHPS operations favor preventive healthcare-much of which is intended to be exempt from charges. Thus, expansion of CHPS may be contributing to a reduction in treatment costs overall, compared to reliance on hospitals and health centers which favor curative healthcare services, are more likely to be reimbursable, and could increase overall health costs in the long run.
Results of this study are consistent with those of previous studies that have shown that although out-of-pocket healthcare payments still exist in Ghana, the national health insurance program is having a positive impact on out-of-pocket healthcare payment and indeed has a protective effect on the financial burden of accessing healthcare [19] [20] [21] . The implications of the outcome of this study in the light of the existing literature on the impact of Ghana's insurance program on out-of-pocket payment is that it complements and reinforces the population-based studies that have found insurance to have a financial protective effect on healthcare payments. Although these studies have also argued that substantial out-of-pocket payments still exist [19, 21] , Findings of this study show that these payments are not pronounced at least at the primary healthcare level.
Study limitations
This study used data from public primary healthcare facilities, it is possible that out-of-pocket payment in private health facilities and higher levels of care could be different, the impact of insurance on out-of-pocket payment might, therefore, be overrated by this study. This notwithstanding, this study provides reliable evidence on the contribution of Ghana's health insurance on out-of-pocket health payment at the primary healthcare level.
Conclusion
This study has used health facility-based data to contribute to understanding the extent to which Ghana's health insurance program is contributing to removing financial barriers to primary healthcare delivery in Ghana. The evidence confirms that Ghana's health insurance program is meaningfully reducing out-of-pocket healthcare payments for primary healthcare in Ghana. There is, therefore, the need for policy makers and implementers to ensure its sustainability. Also, efforts should be made to make it easier for the informal sector workers to fully participate in the insurance program so that Ghana's move towards universal health coverage can be accelerated. 
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